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Squirrel monkeys are commonly used in the laboratory as experimental animals, but the 
taxonomy of this genus Sαimiri has been confused (COOPER, 1968). Traditionally, al squiπel 
monkeys have been placed in a single species, Saimiri sciureus. CABRERA (1957) stated that the 
many species should be reduced to two at most: Saimiri sciureus which lives in South America 
and Saimiri oerstedi which lives in Central America (NAPIER & NAPIER, 1967; SZALGY & DEL-
SON, 1979). However, HILL (1960) recognized the following five species, Saimiri sciureus, S. 
oerstedi, S. ustα，S. madeirae and S. boliviensis. HERSHKOVITZ (1984) recognized many al-
lopatric species. On the basis of the division of the squi汀elmonkeys, MCLEAN (1964) recog-
nized nine groups in two major division, Roman type and Gothic type. 
We follow the classification proposed by HERSHKOVITZ, and measured molar tooth size since 
litle information is available on the tooth size of the squi汀elmonkeys, except for that reported 
by ORLOSKY (1973) and SWINDLER (1976). 
MATERIALS AND METHODS 
Table 1 shows the materials used in this study. These 173 squirrel monkeys (8 groups) were 
kept in the Field Museum of Natural History in Chicago and the American Museum of Natural 
Table 1. Materials used in this study 
Male Female 
Sαimiri sciureus sciureus 21 12 
Sαimiri sciureus cassiquiαrensis 2 4 
Sαimiri sciureus macrodon 34 29 
Saimiri sciureusαlbigena 15 2 
Saimiri ustus 5 3 
Saimiri oerstedi 4 3 
Saimiri boliviensis boliviensis 9 9 
Sαimiri oliviensis peruviensis 14 7 
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Table 3. Molar size in various squi汀elmo叫叩ys(female) (mm) 
S. ustus 
No.♀Ave. SD 























































































































































































































































































































































History in New York. The medio-distal and bucco-lingual crown diameters were measured. 
Tables 2 and 3 give the numbers and the means for each tooth in each group. 
We used a digital caliper for taking measurements. Teeth on the right side were measured. 
When teeth were missing, their antimeres were used. 
We used the Q-mode correlation coefficients SNEA四 andSOKAL ( 1973) recommended as the 
best method for obtaining the biological distance. Some other statistical procedures were also 
used to make the affinities among the squi汀elmonkeys clearer. 
RES UL TS AND DISCUSSION 
a) Sexual Difference 
The difference in molar tooth size between males and females is not as clear as that in anterior 
teeth size (canine, manidbular canine and premolar) repo口edby ORLOSKY (1973) and SWINDLER 
(1976). Significant differences (P<0.05) were observed only, in three measurements of S. 
boliviensis boliviensis within four squi汀elmonkeys by Student’s T-test (Table 4 ). 
b) Principal Component Analysis 
Characteristics in the medio-distal and bucco-lingual crown diameter in each group were 
analyzed by applying a Principal Component Analysis (PCA). 
F廿st,a correlation matrix was obtained from the pooled data for the ight groups, and a PCA 
was applied to this matrix. As a result of this procedure a matrix of rotated factor loadings was 
obtained (Table 5). In this case, al the molar teeth are explained by the first five components 
which represent 73 percent of the total variance. 
The first component shows a high correlation with the bucco-lingual diameter of the lower first 
and second molar, the second with the size of the upper and lower third molar, the third with the 
Table 4. Sexual difference of the molar size in the squi汀elmonkeys 
・：significantdifference (P< 0.01）；α：significant difference (Pく0.05);





















































Table 5. Varimax criterion of the molar size in the squi汀elmonkeys by factor analysis 
a(l) a(2) a(3) a(4) a(5) 
Upper jaw 
恥1 m-d 0.2267 0.2477 0.8269 0.0665 -0.0501 
b-1 0.2471 0.2419 0.3777 0.5376 0.1555 
M2 m-d 0.0984 0.1965 0.6361 0.4851 0.0429 
b-1 0.1447 0.0285 -0.0077 0.8939 0.0210 
M3 m-d 0.0929 0.7435 0.3458 -0.0048 0.2276 
b-1 0.0899 0.6293 0.3590 0.4191 -0.0059 
Lower jaw 
Ml m-d 0.3224 0.0265 0.6727 -0.0544 0.4196 
m(b-1) 0.7820 0.1182 0.2927 0.2888 0.1799 
d(b-1) 0.7752 0.0535 0.1301 -0.0249 -0.0506 
M2 m-d 0.0703 0.0896 0.1997 0.0874 0.8850 
m(b-1) 0.6951 0.4021 0.3425 0.2269 0.1531 
d(b-1) 0.6797 0.4374 -0.0178 0.3683 0.0682 
M3 m-d 0.0498 0.5619 -0.1879 0.0374 0.6474 
m(b-1) 0.4919 0.5274 0.1600 0.0696 0.1207 
d (b-1) 0.2941 0.7348 0.0621 0.1038 0.0694 
media-distal diameter of the upper first and second molar and the lower first molar, the fourth 
with bucco-lingual diameter of upper second molar, and the自白hwith the medio-distal diameter 
of the lower second and the third molar. 
The Polygon Bas method was applied to the standardized score of each group. Using five 
scores, characteristics in the shape component of molars can be expressed by pentagons, as 
shown in Fig. 1. The axes of the pentagons connecting the center point and each vertical angle 
represent each component, in which the innermost point represents -1 standard deviation of the 
scores, and the outermost point + 1 standard deviation, so that the middle point of the axes cor-
responds to the grand mean of the principal component scores. Thus, the mean values of the 
scores in each population are expressed in standard deviation units, and the dotted areas represent 
the characteristics of populations as expressed by the principal component scores. 
The pentagon pattern of S. boliviensis boliviensis and S. b. peruviensis are similar except for 
PC-4. Saimiri ustus is similar pattern to these Roman type squiπel monkeys. Saimiri oerstedi 
has the smallest tooth size of 9 groups. S. sciureus macrodon is of medium overall size in spite of 
his nomenclature. S. s. albiengena has similar pentagon pattern with S. s. macrodon. S. s. cassi-
quarensis and S. oerstedi have a small PC-1 which relates to the bucco-lingual diameters of the 
lower first and second molar. 
c) Cluster Analysis 
The eight groups are classified into two m吋orclusters (Fig. 2). The first cluster includes the 
Roman type squi町elmonkey (S. boliviensis boliviensis and S. b.peruviensis) and Saimiri ustus. 
The second cluster includes Gothic type squi汀elmonkeys, S. sciureus macrodon, S. s. cassz二
quarensis, S. oerstedi, S. s. sciureus and S. s.αlνigena. Within the first m勾orcluster, the Roman 
type makes one cluster. They have very similar molar size, as is seen in the pentagon figures. 




? ?? ?? ?? ???? ? ????????? 、?．? ? 、 ??














? ? ?????? ???
?
























































?? ? ?．?、 ??
Next, we selected next five groups with rather large sample size; S. sciureus sciureus, S. s. 
macrodon, S. s. albigena, S. boliviensis boliviensis and S. b. peruviensis. This cluster also 
matches the classification by MIπERMEIER et al. (1988). 
d) Third Molar Reduction 
We calculated the rate of the th廿dmolar size to the first molar size and applied a PCA to know 
the degree of the third molar reduction in each group (Tables 6, 7). 
In this PCA, S. boliviensis peruνiensis and S. b. boliviensis show a low average score (S.p.; -
1.098, S.b.; -0.925) compared with other squirrel groups. This means strong third molar reduc-
tion. On the contrary, S. sciureus sciureus and S. oerstedi show higher values (1.048 and 0.930 
respectively). This means a weak third molar reduction. 
The rate of the third molar reduction varied among the various squi汀elmonkey groups. The 
Roman type squiπel monkeys showed a higher reduction rate than the Gothic type squirrel 
monkeys. 
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Fig. 2. Dendrogram of the eight groups of the squi汀elmonkeys based on the molar size measurements 
S. s. scrnreus 
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S. s. albigena 
S. b. bollv1ens1s 
S. b. peruv1ens1s 
Fig. 3. Dendrogram of the five groups of the sq山relmonkeys with large sample size based on the molar size measurements 
Table 6. Eigenvalues and eigenvectores of the correlation matrix in the squiηel monkeys 
2 3 4 5 
UpperM3ル1
m-d:X(l) 0.55893 -0.10145 -0.10557 0.07626 -0.81261 
b-l:X(2) 0.40687 -0.72924 0.00157 0.37172 0.40558 
LowerM3ルfl 
m-d:X(3) 0.40124 0.65610 0.08171 0.58732 0.23857 
m(b-l):X(4) 0.43683 0.15732 -0.64893 -0.51266 0.31702 
d(b-l):X(5) 0.41260 0.05195 0.74904 -0.49825 0.13324 
Eigen 1.97170 0.90419 0.83321 0.74405 0.54686 
Pro po口ion 0.39434 0.18084 0.16664 0.14881 0.10937 
Cum. prop 0.39434 0.57518 0.74182 0.89063 1.00000 
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Table 7 Average scores of the M3ル1PCA in each group 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
S. ustus 0.421 -0.622 0.439 0.698 0ー.161
S. oerstedi 0.930 0.987 -0.890 0.320 0.134 
S. s. sciur. 1.048 0.141 0.493 -0.105 -0.183 
S. s. cassi -0.385 0.662 0.017 0.461 -0.685 
S. s. alvig -0.010 -0.060 -0.259 -0.159 0.151 
S. s. macrod. -0.041 -0.412 -0.206 -0.135 0.151 
S. b. peruv -1.098 0.602 -0.073 0.264 0.373 
S. b. boliv -0.925 0.697 0.135 0.150 0.631 
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